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This listing of claims will replace all prior versions and listings of claims in the 

application: 

M. (cancelled) 

5. (currently amended) A method for manufacturing a semiconductor device 
for use in a memory cell, comprising the steps of; 

a) preparing an active matrix having at least one transistor, a plurality of. 
conductive plugs electrically connected to the at least one transistor and an insulating 
layer laterally between adjacent conductive plugs; 

b) fomiing a conducHve layer over each conductive plug to fomi a bottom 
electrode; 

[[d)ll cl forming a (Ta205)x(Ti02), composite layer overthe bottom 
electrodes, x and y representing a respective molar fraction; 

[[e)]] dl fomiing a dielectric layer over the (Ta,05).(TiO,), composite layer; 

and 

l[f)]l e) patterning the dielectric layer and the (Ta205)«(Ti02), composite 

layer into a preset configuration. 

6. (currently amended) The method of claim 5, wherein the bottom electrode 
includesamatenal selected fromagroup consisting ofapo^-Si,W,WN,[|WsixllVVSi 



TiN, Pt, Ru and Ir. 
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7. (currently amended) The method of claim 5. wherein the step of forming a 
(Ta205)x(Ti02)y composite layer includes the steps of: 

(1 ) alternatively introducing first and second source gases into a reaction 
chamber, thereby forming a Ta205 thin layer; 

(2) altemately introducing third and fourth source gases into the reaction 
chamber, thereby forming a TiOz thin layer over the Ta205 thin layer; 

(3) repeating the steps (1 ) and (2), thereby obtaining stacl<ed TazOg and TiOz 
thin layers; and 

(4) heating the stacked thin layers at a temperature ranging from 
approximately 400 °C to approximately 550 °C, thereby obtaining the (Ta205)x(Ti02)y 
composite layer. 

8. (currently amended) The method of claim 7, wherein the first source gas 
includes a pentaethoxytantalum [[(]](Ta(C2H50)5) gas, and the second source gas 
includes a gas selected from a group consisting of H2O. O2. N2O and alcohol (CxHyOH) 
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9. (original) The method of claim 7, wherein the reaction chamber is kept at 
a temperature ranging from approximately 250 °C to approximately 350 °C. 

1 0. (currently amended) The method of claim 7, wherein a thickness of the 
Ta205 thin layer is less than or equal to 10 A. 
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„ (original) The method of clai. 7, wherein the third source gas includes 
r,C1.andthe,ourthsourcegasinc,udesagasselected.on,agroup consisting 0, 

H2O. Ozand N2O gases. 

(currentlyamended) Then,emodo.c.ain,7,whereinathicKnessotthe 
TO thin layer, is less than or equal to 5 A. 

,3 (original) The method of claim 7, therein the (ra.O.).(TiO.), composite 
layer hasathlcKnessranglngfromapproxImatelylOOAto approximate, 200 A. 

(original) The method of claim 7, wherein p«,cess cycles of steps (t) and 
(2) are controlled In such a way that x=0.92 and y=0.08. 

,5 (Original) The method of claim 7, further comprising introdu*g a f,r.t 
,ertgasintothe.actionchamherfor0.t.10secondstoremovethe«andse.nd 

source gases which remain in the reaction chamber.afterstepd). 

,e (original) Themethodofdalm 15, further comprising Introducing a second I 
,er.gaslntott.reactionchamherfor0.t.10secondsto.movethef,rs.andse.nd 
3ourcegasesandthef,rstine.gasremaininthereac.ionchamher,afterstep(2). 

(original) The method of dalm 7, further comprising fom,lng a dielectric 
layer over the (Ta205)x(Ti02), composite layer. 

,8 (original) The method of claim 17, further comprising heat treating the 
(Ta.O,.TiO.,composite,ayerandthedie,e.rlclayerlnafurnaceatatempe.^^ 
.nglngfromapproximately600=Ctoapproxlmately850-CinthepresenceofN.O. 
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19. (original) The method of claim 17. further comprising forming a TIN layer 
over the dielectric layer. 

20. (original) The method of claim 7, wherein the first source gas includes 
tantalum chloride (TaCIs). and the second source gas includes a gas selected from a 
group consisting of H2O, O2, N2O and CxHyOH gases. 

21 . (new) A method for manufacturing a semiconductor device for use in a 
memory cell, comprising the steps of: 

• preparing an active matrix having at least one transistor, a plurality of conductive 
plugs electrically connected to the at least one transistor and an insulating layer 
between each conductive plug; 

forming a conductive layer coupled to each conductive plug to form a first 
electrode; 

forming a (Ta205)x(Ti02)y composite layer adjacent to the first electrode, where x 
and y each represent a respective molar function; 

forming a dielectric layer adjacent to the (Ta205)x(Ti02)y composite layer; and 

patteming the dielectric layer and the (Ta205)x(Ti02)y composite layer according 
to a present configuration. 

22. (new) The method of claim 21 . wherein the step of forming the 
(Ta205)x(Ti02)y composite layer includes the steps of. 
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alternatively inucducing first and saoondsourcegasesintoare^^^^ 
formaTaaOs layer; 

afternatively introducing third andfourthsou^. gases intothereao«on» 

toform aTiO, layer adjacent to the Ta^Os layer; and 

«theTiO. layer and theTa.Oe.ayerfron,a.en,perature Of appro« 
400»Ctoate.peraturec,approxln,ate.y550«Ctoforn,theaa.OsM^^^^^^ 

layer. 

23. (new)Themethodofciaim21,whereinthestepofformingthe 
(Ta205),(Ti02), composite layer Includes the steps of: 

alternatively introducing tt,ird and fourth source gases into a reaction chamber to 

formaTaaOs layer; 

alternatively introducing third andfourth source gases into the reaction Chamber 

to fomi a TiOa layer adjacent to the Ta^Os layer; and 

,eatingther,0.iayerandtheT.Oslayerfromatempera.ureofapproximately 
400»Ctoatemperature Of approximately 550«Ctoform the (ra.OeM™.),compos.e 

, layer. 
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